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(57) Abstract: 

PROBLEM TO BE SOLVED: To produce a high tensile 
strength hot dip galvanized steel sheet having 
sufficient ductility as the stock for automotive parts 
by utilizing a continuous hot dip galvanizing line, and 
to provide a method for producing the same. 

SOLUTION: A steel sheet having a compsn. contg., by 
mass, 0.05 to 0.20% C, 0.3 to 1.8% Si and 1.0 to 3.0% 
Mn, and the balance Fe with inevitable impurities is 
subjected to a primary stage in which it is rapidly 
cooled to a temp, equal to or below the Ms point after 



primary heat treatment and a secondary stage in which 
rapid cooling is executed after secondary heat treatment 
and is thereafter subjected to a third stage in which it 
is subjected to hot dip galvanizing treatment and is 
rapidly cooled to obtain a composite structure 
consisting of tempered martensite of s 20% by volume, 
retained austenite of s 2%, ferrite and a low temp, 
transformed phase, and a hot dip galvanizing layer is 
formed on the surface of the steel sheet. Moreover, it 
is preferably cooled to 300°C at a cooling rate 
of «5°C/sec after the hot dip galvanizing treatment, 
and furthermore, alloying treatment is optionally 
executed after the hot dip galvanizing treatment. 
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(54) [&H0>«ft] «tttcansftBftgratt«o«^«J:tfea>8&^ 



(57) 

Kfi%r% c : 0.05-0.20%, si :o.3 

-1.8 %, Mnll.0 -3.0 j$.UFe& £ U^FoT 

Ms jSJfllTOilflE4-C.ti*i-4-^fcrSi:, Z^MI 

«a* -r * -^is t * it l * o *» > mmm &#> ^ # so, 

l*J6L*»t4=*I8»:J:*), #»^T2O%J0l±O 
* o § #yif£ 5 r/sec J^±<Oit*|ld*ST-300 "C f T*<^ 



• (2) 

1 

0:0.05 -0.20%, Si : 0.3 —1.8 %, 

Mn:i.o -3.o %£#<&, zwF*iMBptVL® 
[ffi**2] frsaaftuinx, Zbt-. Tie (at) 

- (dp) OT*>^t>jlli , *i-£lP£ fc(i2»J£JLt*-£ 
IE 

(aS) :Cr, feO-9*>0 1«i fcli 2 0. 

05-1.0 gfi%, 
(bp) : B : 0.003 Kfi%WT\ 20 
(cl) ITKNb. V<OT*,7>^S(ftL^:l«*^(i2 

mtLt££-W"C> 0.01-0.1 

(dp) :ca, Ran o?t>*<9SMr*t£itt£*:<*2& 

t^W"C, 0.01S*%J-J.T 

C : 0.05-0.20%, Si : 0.3 —1.8 

Mn : 1.0 -3.0 »»F*#J:tM^»r»«J*«* 

*»f>4*a«4r*-r4«l«t=. (Ac3»6-50"C) JBl 

±.<r)&mx\ 5 sec m±«i#f *— ^c?!Maa*iftUjt 

10"C/sec &±<T)¥iii9mmX'Ms *ftTOSSft- 50 
<$iP1-& — ^ISt, o^T, (Aci^Ss*-Ac3^1l 
*) <OK<OiS)Sl^-e 5 -120secrfli£#1~&— 
jfcLfcfc, 5 *C/sec tl±W<%ai^«-C500 "CmT^ia 

**LlllrlBai«aiSiU»»3E»*o #jKR*JgJ«LfeO 

*>, sic/sec y,Ji<7)^*p^s-c300 t;j-e^t5H 
[»*3U] mrsBH^fcrs**, »»E»ac»i*Ji* 

*», 450 "C-550 XJO«ft*i^W;!ni»LTifflKaE»* 
sec W±Oi3-iPiiS-C300 t:i"C>fr*Pi-4Xa-C*4i 

[«!*:« 5] flrfE&J&KtJDx., SfeK* TIB UP) 

- (dp) <r>o-L>frbm&ntz\mitzit2mx±.*& 

IS 50 



4fB2 0 0 1 -3 1 5 0 

2 

(aP) :Cr, MoOt *>0 1«£ £ (± 2 tt££-iK% 0. 
05-1.0 

(bp) : B : 0.003 Sfi%JiKT> 

(cP) :TK Nb, V*5^J&^W«Ljt l«tfctt2 
ttMJiSr-g-W-T', 0.01-0.1 Kfi%> 

(dp) : Ca, REM <Oo *>^f>S(ftt^ l«i^li2tt 
*-frtl~t\ 0.0lSi%ttT 

*-50lC) fe).±0?a*T*fif^tLfc*i@8i«i: U «rfB- 
iSR^-eiO'C/sec J0L±O**PiSK-eft.?fr-f 4«tBiHE 

[f&^<op*ffl£t&iE] 

[0 0 0 1] 

■£> O 

[0 0 0 2] 

SfWMfc03h£14ft±*> 

i±, »a**J-**3ftKfl:i-<& - fc tt> 

[0 0 0 3] fc-T£g!&#gBp a q<7>#< 75*7^ 

* tox u J: o r $ tt 4 * , i iMtas D a n ffl 9MK £ it 

It. *v»Stt4:^r-i-4Ci:i«ai<*ie><b*LTv>4 0 ®t£ 

4. 

[0 0 0 4] iib*SI$p a pKfi, afflgpfiic.toT 
4gCp a p^«-^ti, #Mfc»»Stt#o 

w^ogsifciJiy^fts: j: lo-mmm-tztztbiz 

It, »fttt^«it, L*>4KttU«ii4!<sa*i6«M» 
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[0005] l^u mums®-? ^mu<^^< 

[0 0 0 6] L T, jgft$|KX&«> o # 9 >T 

C r ^Mo t v > o 7t M A14 £ A * £ ^#7C* £ 

*ft***4o L#>U ^#7C#<7>#M^in{±> Rita* 

[0 0 0 7] f fc, 01Jxli\ #5rBS62 - 40405 ^-&*RtC 
i±> C : 0.005 -0.15%. Mn : 0.3-2.0 %> Cr : 0.03 

~o.8 aaraira* a« 3eb*~ac 3 ^*m 

v\ $<bK500 < c-Aci^*raofift^iD^-r^)-a-& 

|i?l5»*ill«<0»jS*ftUiJv»T«i, Aci ^ 

iK jfl ;- Acs &«£m icjp*i^o^*p, js «t cr^fbfta 

f£300 "Cf TO^fll?:, CrfcMnftfcMjSio'lt^tLJt^-C 

[0 0 0 8] L^Lft^fe, #<&BS62-40405 ^42r*U 

fco 4fc, #2rBg62 - 40405 ^-&«U|B|R$*tfcS[«fC 
Sit S *tfcfll«Offite i> +t5-^ *> O t It fx. &rt*o fc 0 
[0 0 0 9] —yj. #<&BS62-40405 ^2r#Kie«$ *l 

fzmk&immmmm#><>£fti&i)mig.titm%>i). m 

«rW4*ffi**ll^S*lTV»* 0 #^¥6 -9334 

0 «U »«S»l»«EIM>o&9'f >KJ3v»-C\ s 

eaaWE£l-h*^ Aci Jd^£Lh£2nl!MM9 U fo» 
Ms *WTCf.^L, o^t-Ms .*r.Jill±«7)iajST"*o-C 



■■* 

(3) &m 2 0 0 1 - 3 1 5 0 

4 

[0 0 10] #H¥6 -108152^#KJ±, (A 

es**jft-50lC) -900 COiUftd-C^ft < t <> 1 sec 

[0 0 1 1] #IS¥6 -93340 ^42tffU WH¥6-1081 
52-§-^# t-IBIK $ fl f-ztfiffilt , v»-T*t<>, 
m&k^\t&±it*&mMK*- -< YfflgtefrhM 

#^¥6 - 93340 #^¥6 -108152-§-& 

[0 0 12] 

immtmikLiLi tiri>vm\ *i§^i±> xisLTt:^ 

[0 0 13] 

jo mmimfc-rzfzitxD^m *»w#^«±, aa?§ist 

[0 0 14] $?>H, *«<oa»Sr«li-=?^7-V-9-'f 
40 h Sr#*. 5Mt*7x7'f h tfi 

iS^Sffl t £ 4 t -t 4 K J± , it^&frim 

50 [0015] *»u§ii, ±.ieLfcftAJ=*^v»r«jaE5 
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CSMftfto Sli tli*M»ll!BB*9 

■e, c : 0.05-0.20%, Si : 0.3 -1.8 %, Mn : 1.0 ~ 

3.0 5SSPFei5j;^BriSfig^ ! ^^6^-&a 
5 * h *3 J: cr&UBBtt * & * S £ * L > 

(aP) - (dp) 

(aff) :Cr, Mo<0-9*>0 1«ifcl±2itt i Sr'ft-tf-C, 0. 
05-1.0 RS%, 

(bp) : b : 0.003 r*%jat\ 
(cS) :Ti,Nb, V<7)n*>frbMi£titzim2t:(i-2 
m.&.±Z-£ttx\ 0.01-0.1 S5»% 

(dp) :Ca. PEHK7>n*>frb&l£iltzimttzte2m 
i&JfrX\ 0.01«fi% 

J^JITO -? *> * £ m If *tfc 1 P t tc l± 2 If JELL L T 

[0 0 16] Sfc, *2<£>:£#§?g(±, «*%T\ C : 0. 
05-0.20%, Si : 0.3 -1.8 %, Mn : 1.0 -3.0 

fll«U, (Ac3^B*-50lC) l:i±<0jSJg-C% 5 sec £L 
±««rt-*— ^WIMa»*l(lLfclfe, lOlC/sec £JUtO» 

^X\ (Aci SE®jft-Ac3 3ES8jfe) or^<75SSltT*5 - 

i20secw«»'f azi^rswaaijfcLfe^ 5lC/secfil 

SiiJST-300 f^t i,=ttst ^ n*it- 1 
*2o##feB;3-t'(i\ tJIEH-^X 
ft*o*fii*^*Lfc©*., 450 t-55o to*** 

L, tt^&ftAafftC 5 "C/sec &±<*>*frJsp*K-C300 

[ooi7] ttz. m2<D^mxit, mz®.m~tn 

x., S<c>K, * (aff) - (dp) 

(aff) :Ci\ MoC0 9*>Oltti7t(±2««r^-tt-T% 0. 
05-1.0 gfi%, 

(bp) : b : 0.003 «*%WT\ 

(cP) :Ti, Nb, VOdfe^feaiftl*: l«i£l±2 

*ja±*r-&w-c, 0.01-0.1 s*%> 

(dp) :Ca, REM 0-9*>^&»ttxfclttiJtl±2=l! 
££-tf-C% 0.01K*% 



(4) % ftffi 2 0 0 1 -3 1 5 0 
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[0018] ttz, $n2<o*%-wxiz, m&mwL*. « 

*?*fcHEE@7$ s (Ar3^B*-50t:) W±<0ig.ftT-fr t>ti 
[0 0 19] 

i^u^t* %!*«*%**■*■*- 

5. 

[0 0 2 0] c : 0.05- 0.20% 

^<7>7c;mT'*>-5. 0 Lj^U C#*ia ? 0.05%*«-t:l±^f 
M<7)lS5?^ba j »f>tvf, 0.20%£i&x.&i, ?# 

20 «14<o^ft;£ia<o :ofcft, ctio.o5~o.20%oiSB 

[0 0 2 1 ] Mn : 1.0 -3.0 % 

*gj5*1.0 %Ji(±t:i2 l .i6ib*t^>o 3.0 %£jgxT 

ttiti s&^fi&fn i %mmwx 

< ^ *) n^. KOJi#$rJS< o Z(Dfzfy, Mnl±1.0 - 
3.0 %<0|EHlcK^L7to 
JO [0 0 2 2] Si ! 0.3 -1.8 % 

■tzftmzG-rzo zoxobftma. si-t-*sa ? o.3 
%ja±.-cK*e><b^*o -2k 1.8 %zmz.x<gm-rz> 
t, tb^^imm^it-r^o si(±o.3 - 

1.8 %<0|EHlcPa5cL^o 

[0 0 2 3] $<o{C, *|&lfl<DaME-CI±, dz-snjec 
T> JifELfcft^JfefrUUnx, Tiei-^-r (aff) - 

(dP) <0dt.Ol«ifett2*fil±SrSf>»=*lWt4 
40 it^BTfg-eab-So 

(aP) :Cr, MoO-9t>0 1*4fcli2ttSr-&W"C, 0. 
05-1.0 % 

CrjS-tO'lloli, »<OMA14£[6]±L, fiiUElRffiO^a 

l±, CriJ ± mnoco fcli 2 «£-£W"e0. 05% 
Jtt±**LTB*<bit4o -2r> ^itr*i.o %£j@x.r 

1 m.i « 2 a Z&tfXO. 05- 1 . 0 % <7)^H 
50 cOTifSfLv^ 
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[0 0 2 4] (bp) : B : 0.003 %IXT, 

•J&KtClk o Lrt»U B-^*a* ? 0.003 %Sr 
%>%:tf$m-tZ>fclt>, B (40. 003 %ai»:R 
sfio^SiL^o o.ooi -0.002 SwF 

(cff) :TU Nb, V09*)^<bSlf*t^l«i^:{±2 

«w_L*£-tt-c\ o.oi-o.i % 

Tu Nb, V(4, j&U*ft»*JB*U Sl«:#rttt3*ffcUJ: 0 

85£*ft-r *fisffl l r is 19 , icje c -raao-c § 

4<> ZVXi&ftmi*. Tu Nb, VOH*?>*tfH!t 

1 fc t± 2 *J£LL*#ft"C, 0. 01 %£n±-re* e> tl 
s. — -frtf-co.1 %*gir^tLTk JfiSt-iS 

3*KffcU ltt«Ttio COfc*, Ti, Nb, V<7)t 

*>oittifw(±2aja±o-^**i±, -a-tft?, o.oi-o. 

[0 0 2 5] (dp) : Ca, REM <9i a tfilfe 1 

«Sfc(±2!i££-tf~C% 0.01 %J£HT 
Ca, REM 14, *jfc»^fcftO»!&*IW#Pi-*flsffl*# 

U i*U-4^ »^>#tF7 9>v#14£|fi]±£-£4 
4 „ -<7>4 -5 ££&*«4Ca, REM 

imfc i tti^(4 2tt<o-g-*s^it-e, o.oi%£©x. 

SififttSo ClC0fci6, Ca, REM <7) ^ *><D 1 £14 

2 *<0-^*a(4^WT% 0.01 %BlTi:IStiOWI 

[0 0 2 6] *^{zfflv^ii«i4, _tfaL£fl#Jft£- 

W^fcM&fc LTI4, Al :0.1 %WT, P :0.05%Jtn=\ 
S : 0.02%JJLT75 s ffF§-C#&o £?>(C, ##&WcDSI1£ 

(4, ±Eua«k, *atr?*TW4 k n.'S*-* 

f'/t'f b tt4, ^Xt^t^t-f hi (Aci^Jg* 
.6- Acs $fit jft) <D?aft*fcffiB#HliDl»«if L fcRK& 

[0027] mm-^tv^m H4. «6Mttr<7>9x«T 

>u f - > -f -f ho »B * 3 1 « v » fit&ffl 4 s&« it * *f 4 

n. nw^fvf'f hs* s 2o%*sj-e«4, 

Mv*r , /t'f h*t420%J^±tc|S5cL/i o MM 
-TA-T-^-iM 80%£igx_4<!:. 8H£Oft3Slj£fl: 

a s Bilfc&4fc<{>> 80%Jil.Tti-4<7)^4ff Lv> 0 
[0 0 2 8] ^®5j--^r^-^ K4, JDlBttCT^-r V 



(5) 2 0 0 1 -3 1 5 0 

8 

t-^ft-f h*(4 2%m±t;IS5eL^ 0 5*®* 
-Xft^ 1 h*(i, 4Jf L<l±5%J£JLt-?*4„ 4J3. 
«§T-xfti' *f> fii4#v»t* t'X\*>$\ ^mmaklfczti 

[0029] ^fkmomm^ifim^iBmro^ -tie 

io 7x5^ h JoitKf&S^ffi-e^^o 7x5^fHi, ft 

H«<D5£te£|6jJ:£-ti:4o **Wfll«-CI±, 7x5^h 
?:#Bt^T*30%m±-g-*i-4<0^« : S Lv> 0 30%*SS"C 
(4®ttcO|PJ±5&*^4v^ — 70%£j@x_4 t$8«cDjg5 

[0 0 3 0] — *»Wt?v^fi«aE!»*i:J±, MM 

i+frm&fz&Ki^ i&u^mwi. as*-?*-/-/* 
[oo3i] *:Rffl-c*47*7-Y h tmnmx'^h®, 

htf:<>tca#i(ll«*fl|)fti-4ittcj:»), <fcg*l^<b 

n 4 4 4 19 ® ±9k&rtia 4 < , fc < ca 
^$tt4v^ 0 g»*oliitgi5„ D n^'ffiffl$tt4^-ei4, 

?t»*i&i6o§g<0)¥$ (S ft*) (430 - 60 g/m 2 fc 

[0032] >kt~. ^m^wtfrn-mM^^^mm. 

<DJM*tiax.2>Z£tfX-£& 0 *%WXl±, JilBLTta 

fiS: tt-t 4 ahrc -^^af^^iP l -7 ^ f - > -9- f 
*^-*-T4^i:-t4-^:xe (®) ov»r« 

so m?>-w,n*- X7-T4 hfk«r04-^o:g «2» 
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jsu u*»*o^3E»*o*ftia-r4=^fcrs (®) * 

[0 0 3 3] d)-*I8 
-WStli, fR«(c (Ac3»*-50<C) a±cOjaS 
-C^& < i: 4 5 sec Ja±fSM*i-4— ^cJRUBtaSrjB Lfc 
Ms *^T<OS**-C10'C/sec JtLt<£>i£*|]jgJKt: 

> + >f hj&*2Q% JEl±^*S*t*o *5fcWCv» 

[0034] -^»aotn«iff#aK** (acsKM£ 

-50*0 **vMi^#B#W**5sec *StT*l±, SP 

li> «B*«0»*t*A»U«ofci&^J±100 'C/sec J^T 
ktiWiWSL^o Sfc, «ffB#P^i±5sec J0JL12D« 

[0035] ubi&mmtLx, mumnstew 

(A rs*«jft-50t;) tt±0«KT?ff 

Ms jSJSJLTOaLS*t?10lC/8ec Ja±0<^*PJSJKT- 

iitciii, w o— ^fcreoft *> unit 

[0 0 3 6] ®-*IS 
M«&J6Lfc^ 5 "C/sec a±OitiPiiS-e500 "CW 

gk*i&* o § r« x. tzi&mmmmmit> o § ? ^ 

[0 0 3 7] -*J»58,31iris»t*inft»«pfflK* , AciaE 

Kj&fett-ci*. t-xft-f YamaLi&it-r. *snfe»= 

««fS*t5 ? A cs SEJRjS * « *. * 4: , MH"^ ^f^t-f b 
OW*- *7^>f Mfc*ffi<o ffc, -^WR*8«Kfi»t 

h^faft&v^ ife, 120sec£jg;L& fc, 



(6) ffl2 0 0 1 -3 1 5 0 
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[0 0 3 8] ifc, x^lfttes&^oo "Ciro^js 

X^M&gf£<7>i$-±Pi£l£fi 5 "C/sec m±50t;/ 
sec &Tb-r&<r>1ffii Lv> 0 ftis, iwr^ISfi, 

ttttisttt t mmmtab o # tan * ^x««nix 
io i 9 > -c-ff ? i 1 i= j: »» ->kT.mm.% ic=^cxeic 
[0039] ®=#:xe 

ifcLSfcifeU 5 "C/sec £LLOJ$iPi$£tr300 *C i t? 

Zff)tzit>, 500 , CW.T-e<7)i6o#$a ! Si:-r^<O^S : 4 L 

(i5lC/sec JiL±UlR5e-*-40*^F*Uv»o 4fc\ jif* 
L<(±50'C/sec JJK'i^o i/c *o§^af^ 

^zfccxmttm&mntzitxwi ^>ir^^x^> z 

[0040] ifc, $Ri^oi%if> 
^iLtuv^o -g-^'ft^aji, iSi»Mi&ie>o tMiS 

f^, 450 "C-550 ICOfiSlSi-eTOP^L^BIsSI&^o 
ft<7)±IS!± 550"Ctc|5g*-r -50**^4 Lv>. ttz, &± 

immm5o x:^mx^ <k&ite>m?r* s &<£.m.&tf 
^>o ^ftfttast*^ 30ox: i r-<7)iajsteffl 

icfc It * 5t:/sec JiiX^PS^-f^O^f 4 

[0041] 4*3, *o§®a^*2.vM±^Mfc^af* 
o«i*k{4, b«^ie, mw&mm<rm&<r>tz#><DmM 

» t i§B4M$&i6 o § id X If^&immZIr Ut SrMtt 
t LTV>4#, #xe*a*L7tK:'tt*^vMiXgtrii 

50 [0 0 4 2] 
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11 

[mmm\ mmm i ) * i *<E#>-e* 

6mm ffiHEffiL, -^-cm-ftLT^*., ^BEIC 
i l9«J¥l.0mni<0ii«^#^o 

[0043] %.^t\ zitb'^'mmm-. mmrnm^^ 

[0 0 4 4] v§^IEi&ii)o#®a(±. 475*C<7)#>o 
tfV^®3S<Df^, 10t:/sec WSDlfejiiK 

•e 5oot:*-e#iBL, ^fl*iLfc, -&-^ftaai*o = 
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* 1± <6 o ^ SHU* <7>&.1&&&* 9 - 1 1 % t % £ X 
[0 0 4 5] flMR0 5^njjfl|t«lRI±, SHlKWrM**^ 

«$1000fSO»fIH^¥**ffiv»-t\ WfcJSHffK 
i iJffiiglcK^Lfw 100nmE3^<OjE^*i*l*Itc#ft1- 

ifc, ^gi-Xft-f bS<±> ii«J: •jfBlfcLfcttM- 
*5ftS«IS£UJ: »)3R*!>fco A#tX»-!± MoK««!jL£«ffl 
L, KM-^gt-^ft-f MS<0 1111 | , |200 
I , I220 I „ 1311 I *®<O01»fX«l»JSJt*r* 

[0 0 4 6] ««W«Ht«i, fH«*»<bJE5£lttft*- 
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